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Segment of a Sensor-Supporting Element 
for a Scraper-Type Device 



The invention relates to a segment for a sensor- 
supporting element of a scraper-type device, in which the 
sensor-supporting element is assembled from segments and 
forms a hollow body with a cylindrical enveloping surface 

20 and the scraper- type device can be moved through a 

pipeline for the purpose of pipeline testing, whereby the 
sensor-supporting element is fitted with sensors required 
for pipeline testing. Scraper-type devices of this type 
are moved through pipelines in order to perform 

25 measurements and non-destructive materials testing. They 
usually comprise a sensor- supporting element fitted with 
the sensors reopiired for pipeline testing and one or 
several additional scraper-type device elements 
containing devices for recording and processing measured 

30 values as well as the power supply facility. 

Scraper-type devices are employed in long-distance 
pipelines, such as oil pipelines, to detect damage on the 
pipe wall, such as the formation of corrosion, fissures 
35 or pitting. It is the task of the scraper- type device to 
obtain detailed information about the type, extent and 
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location of damage on the internal wall, in the material 
or on the external wall of the pipe. For this purpose, 
the sensors of the scraper-type device scan the entire 
circumference of the internal pipe wall while the 
5 scraper-type device is being moved through the pipeline. 
Usually, the scraper-type device is moved by means of the 
medium which is transported through the pipeline. Sensors 
with various operating principles, such as ultrasound or 
electromagnetic sensors, are employed for pipeline 
10 testing. It is an object of the sensor-supporting element 
to guide the sensors in a certain position of or at a 
certain distance to the internal pipe wall. 

Various types of sensor-supporting elements for scraper- 
15 type device are known. A known embodiment uses sensor- 
supporting elements, in which the sensors are arranged on 
segments forming separate segment rings which are 
arranged behind each other (sequential arrangement) . The 
segment rings are connected to each other by means of a 
20 rigid axis which is oriented in the direction of motion 

of the scraper-type device. The main disadvantage of this 
design is the low adaptability of the sensor-supporting 
element with regard to pipe curvature because of its 
rigid axis, and the resulting large overall length of the 
25 sensor-supporting element. 

Moreover, sensor-supporting elements are known, in which 
the sensors are connected to a supporting element by 
means of extensive mechanical devices, such as a linkage 
30 of bars, in order to ensure that the individual sensors 
are positioned at a largely identical distance from the 
internal pipe wall while the sensor- supporting element is 
being moved through the pipeline. A disadvantage of this 
type of mechanical device is their strong susceptibility 
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to failure which interferes with the measuring accuracy 
of the sensors. 

Another known embodiment utilizes runners which are 
5 twisted in longitudinal direction. The sensors are 

arranged behind each other in the runners and the twist 
of the runners provides for a lateral offset of the 
sensors which thus cover the entire circumference. This 
arrangement is disadvantageous in that the forward- facing 

10 side edges of the twisted runners, each of which covers a 
large fraction of the circumference of the pipe, can 
scrape-of contamination from the pipe wall and generate 
forces aiming to straighten the runners . Both interferes 
with the testing results, e.g. by the sensors becoming 

15 plugged with wax or by sensor positioning errors . Since 

the offset of the sensors is effected by the twist of the 
runners, shorter overall lengths can be achieved only by 
increasing the twist of the runners. Because of the 
associated disadvantages, it is not possible to implement 

20 the sensor-supporting element with a short overall length, 
and thus the arc-traversing properties are fairly poor. 

A sensor-supporting element provided in the form of a 
cuff is known from DE 3626646 C2 . The cuff is subdivided 

25 into parallel strip segments, in which the sensors are 

arranged. If the strip segments are oriented parallel to 
the axis of the scraper- type device, it is hardly 
possible to provide for overlap of the measuring areas 
scanned by the sensors or for offset of the sensors in 

30 the direction of the circumference. Therefore, in a 

preferred embodiment of this sensor-supporting element, 
the middle axes of the parallel strip segments form an 
acute angle with the middle axis of the pipeline, which 
provides for offset of the sensors in the direction of 

35 the circumference such that sequentially arranged sensors 
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of a strip segment scan a strip of the surface of the 
pipe wall that is wider than the effective scanning area 
of an individual sensor. This arrangement is 
disadvantageous in that, while moving through the 
5 pipeline, realigning forces act on the strip segments, 
which are skewed relative to the direction of motion of 
the scraper- type device, such as to realign the strip 
segments parallel to the middle axis of the pipeline - 
This not only jeopardizes the desired measuring accuracy, 
10 but also leads to scraping on contaminations or uneven 
spots of the pipe wall and therefore to additional 
interference with the measuring results or to damage of 
the scraper-type device. 

15 From US 5,616,854, a device for pneumatic leakage testing 
of pipelines is known, in which a cuff is placed on the 
outside of the pipeline to be tested. 

The object of the present invention on the basis of the 
20 prior art is to provide a segment of a sensor-supporting 
element of a scraper- type device as quoted above, which 
can be assembled together with other identical segments 
to form a sensor-supporting element which is 
characterized by its high operating and functional safety 
25 and good arc- traversing properties. The present invention 
further relates to a sensor-supporting element or 
scraper- type device assembled accordingly. 

This object is met by the present invention by a segment 
30 with the features of the attached Claim 1. Preferred 

developments and further refinements of the invention are 
evident from the dependent patent claims and the 
following description and accompanying drawings. 
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A segment according to the invention therefore comprises 
at least two pairs of runners, each consisting of two 
essentially parallel runners. The pairs of runners are 
arranged behind each other (sequential arrangement) 
5 against the direction of motion of the scraper-type 
device. The runners are aligned in the direction of 
motion of the scraper-type device, i.e. in longitudinal 
direction of the segment. The sequentially arranged 
runners are connected elastically to one another by means 

10 of connecting elements. The elastic connection, e.g. made 
from an elastic material, preferably from a plastic 
material, or effected by means of metallic spring 
elements of the runners provides for the runners to be 
capable of adapting to uneven spots of the internal pipe 

15 wall, such as dents, such that the sensor-supporting 
element as a whole can balance out variations of the 
diameter of the tested pipeline, whereby the upper side 
of the runners touches the internal pipe wall at all 
times and the runners guide the sensors at their nominal 

20 distance to the pipe wall. 

A sensor support plate for sensors is arranged between 
the runners of at least one pair of runners. The support 
plate can be attached to the runners as a separate part 
25 or provided in the form of the same part as the runners. 

The segment is provided such that it can be connected to 
additional such segments by means of a segment-connecting 
connecting device to form a hollow body with a 
30 cylindrical envelope surface. 

A segment according to the invention can be used to form 
a sensor-supporting element of a scraper-type device 
which has high operating and functional safety, guides 
35 the sensors at a defined position relative to the 
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internal pipe wall, is flexible such that variations of 
the pipe diameter are compensated and the arrangement is 
enabled to yield at uneven spots of the internal pipe 
wall to reduce wear and tear, is compact and short in 
5 overall length, which improves the arc- traversing 
properties, can be moved by the scraper-type device 
without generating transverse forces or straightening 
forces acting on the segments effectively such that the 
measuring accuracy is high and the abrasion on the pipe 
10 and segments is low, and can be assembled, disassembled, 
and serviced easily due to its structure. 

The feature of the runners being essentially parallel to 
each other means that the angle between the runners is 
15 less than 15°, preferably less than 10° and particularly 
preferably less than 5°. In this type of straight 
orientation, the advantages of the invention with regard 
to low scraping effect and short overall length are 
retained. 

20 

The straight orientation of the runners minimizes the 
risk of contamination due to scraping. Consequently, the 
sensors can be installed in the support plates in any 
arrangement such that a compact design and overlapping 
25 scanning areas for improving the measuring accuracy can 
be realized. 

The invention does not require the runners to be twisted 
in order to attain the offset of the sensors, and the 
30 sensors can be installed in any arrangement and with a 
compact design on the support plates. This results in 
short overall length, good arc -traversing properties, and 
low scraping effect. 
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The runners themselves can consist of a relatively firm, 
inelastic material, if high intrinsic stability of the 
runners is desired. In this case, the elasticity of the 
sensor-supporting element is attained essentially by 
5 means of the elastic connecting elements between the 

runners and/or segments. In a preferred embodiment, the 
runners consist of elastic material, preferably the same 
material as the connecting elements, in particular if 
provided in the form of a single part, in order for the 
10 segments to attain high flexibility. The runners can also 
be provided with reinforcing elements, if required, if 
the stability attained by being connected to the support 
plates is insufficient. 

15 In a further preferred embodiment, at least one 

additional support plate for sensors can be attached 
between a runner of one segment and a runner of a 
neighboring segment. The segments of a sensor-supporting 
element can be connected by means of support plates, 

20 which are arranged between the segments, to form the 
sensor-supporting element. In another preferred 
embodiment of the segment, the connecting device can be 
attached in the front side of the segment facing in the 
direction of motion of the scraper- type device., The 

25 connecting device is preferably provided in the form of a 
flange connecting the front sides of the segments . U- 
shaped spring plates arranged between neighboring 
segments are another preferred embodiment of a connecting 
device . 

30 

The niimber of pairs of runners consisting of two parallel 
runners of a segment each is preferably between two and 
ten, particularly preferably between two and four. 
Amongst other factors, the number depends on the number 
35 of support plates for sensors required to attain a 
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certain measuring accuracy, and on the desired arc- 
traversing properties of the sensor-supporting element. 

In an advantageous embodiment, the front side of a 
5 segment facing in the direction of motion of a scraper- 
type device is provided conical-tapering, e.g. in the 
form of a conical- tapering section of the segment, such 
that the cylindrical hollow body assembled from the 
segments possesses a truncated cone-like section at its 
10 front side. This allows the hollow body, which serves as 
the sensor-supporting element, to be pulled through a 
pipeline without any trouble even if the pipeline's 
cross -section is reduced by uneven spots in the pipe 
wall, such as dents. 

15 

The sequentially arranged pairs of runners are 
advantageously connected to each other by means of 
elastic interim segments, which are preferably arranged 
at the runners at an angle and preferably have a round, 

20 oval, rectangular or trapezoidal cross-section. The 

cross-section of the interim segments can be smaller than 
the cross-section of the runners in order to improve the 
elastic resiliency of the segments. The interim segments 
can be parallel or converge or diverge with respect to 

25 each other, whereby the interim segments of different 
pairs of runners of a segment can differ in their 
respective arrangement . 

The elastic interim segments provide for the sequentially 
30 arranged pairs of runners to be arranged as close to 

parallel to the pipe axis as possible and for the runners 
to be capable of adapting to variations in diameter and 
uneven spots. Moreover, using these elastic interim 
segments and selecting a small overall length for a 
35 sensor-supporting element assembled from segments 
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according to the invention provides for a crucial 
improvement in the arc -traversing properties of the 
sensor-supporting element such that pipeline sections 
with strong pipe curvature and a small radius of 
5 curvature can be traversed also. 

The features illustrated in the following may be 
advantageous in order to improve the stability of the 
sensor-supporting element, increase the stability of the 

10 segments and the sensor- supporting element with regard to 
pulling forces, e.g. in order to prevent that segments 
are pulled off or damaged by abrupt forces acting when 
exits protruding into the pipe are traversed, and to 
improve the steering stability of the sensors during 

15 their movement through the pipe. 

According to a first advantageous feature it is proposed 
that the segment between at least one pair of runners 
comprises at its front side with regard to the direction 

20 of motion of the scraper-type device a transverse fin 
part connecting the runners of the pair of runners . 
According to another advantageous feature the segment 
comprises between the support plate, which is attached 
between a pair of rvmners, and a runner of a trailing 

25 (relative to the direction of motion) pair of runners a 
connecting element connecting the support plate and the 
runner. Preferably, the connecting element is arranged 
along the longitudinal direction of the runner and the 
connecting elements between a support plate and a runner 

30 are attached to the support plate by means of sleeves. 

According to yet another advantageous feature it is 
proposed that the segment comprises a transverse fin part 
allowing it to be connected to a neighboring segment. 
35 Moreover, the transverse fin part can be provided such 
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that it can be connected to a corresponding transverse 
fin part of a neighboring segment such that the two 
transverse fin parts complement each other to form a 
transverse fin connecting neighboring segments. 

5 

In this context, an interim segment for connecting two 
sequential runners can be coupled to the transverse fin 
part of a segment by means of a sleeve. The sleeve 
provides for a pulling force-resistant, but flexible 
10 connection. 

The length of the runners is preferably between 5 cm and 
300 cm, and particularly preferably between 10 cm and 
50 cm. It depends on the preferred length of the 

15 attachable support plates and the required arc -traversing 
properties of the runners and sensor-supporting element. 
With decreasing length of the runners, their arc- 
traversing properties improve, but the length of the 
support plates which can be attached between the runners, 

20 and therefore the number of sensors which can be fitted 
on a support plate decreases . 

The length of interim segments connecting sequentially 
arranged runners to each other is preferably between 2 cm 

25 and 50 cm. In a preferred embodiment of a segment 

according to the invention, all runners are of uniform 
length. It is also possible for all interim segments 
connecting adjacent runners to be of the same length. 
This does not only reduce the manufacturing costs, but 

30 also causes the segment to show uniform mechanical 
behavior along its entire length. 

The ratio of the length of the interim segments to the 
length of the adjacent runners which are connected by the 
35 interim segments is preferably between 1/10 and 5, 
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particularly preferred is a ratio between 2/10 and 1. In 
this regard, it must be taken into consideration, that, 
on the one hand, the overall length of the segment or 
sensor-supporting element is reduced by the length of the 
5 interim segments being small, but, on the other, interim 
segments with a greater length increase the flexibility 
of the segment or sensor-supporting element, with both 
factors being beneficial for the arc -traversing 
properties . 

10 

In order to increase the stability of the runners, they 
can be provided to advantage to possess a trapezoidal, 
parallelogram-like or rectangular cross-section. Also 
influencing the stability is the ratio of the height of 

15 the runner, i.e. the dimension of the runner in a 
direction radial to the sensor-supporting element 
assembled from the segments according to the invention, 
relative to the width of the runner, i.e. the dimension 
of the runner in the direction of the circumference of 

20 the sensor- supporting element, and a preferred ratio is 
"^etween 1/3 and 3. 

"^The upper side of the runners can be level or, 
preferably, curved in a direction transverse to their 

25 longitudinal direction, which corresponds to the 

direction of motion of the scraper-type device. A level 
shape is useful for small runners or small pipe 
diameters, whereas a curved upper side is advantageous in 
particular in the case of broad runners or large pipe 

30 diameters. It is preferable for the radius of curvature 
of the curved upper sides to be adapted to radius of the 
cylindrical envelope surface of the sensor- supporting 
element assembled from segments according to the 
invention such that the runners of a sensor-supporting 

35 element touch the internal pipe wall to the extent 
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possible while the sensor- supporting element is being 
moved through the pipe. To reduce the friction between 
the runners and the internal pipe wall and, therefore, to 
reduce the abrasion and increase the serviceable life of 
5 the runners, abrasion-resistant shoes made from a 

metallic material and ending flush with the surface of 
the runners can be incorporated into the runners at 
regular spaces. In addition, abrasion-resistant shoes 
also increase the stability of the riinners . It is 
10 preferable for a runner to be fitted with incorporated 

abrasion-resistant shoes over between 1/10 and 3/4 of its 
length. 

The runners can be provided with recesses, for example 
15 between the abrasion-resistant shoes. Recesses of this 
type are particularly advantageous to generate a 
clearance for the measuring field of the sensors, e.g. 
ultrasound sensors emitting ultrasound in a skewed 
direction. 

20 

The support plates for sensors can be attached to the 
underside of the runners. This increases the stability of 
the segment and therefore the stability of the sensor- 
supporting element. In this context, the runners can 

25 comprise bores to receive screws, whereas the support 
plates are fitted with internal threads matching these 
screws such that the support plates can be screwed to the 
runners. This renders not only the assembly of the 
segment and sensor-supporting element simple, but also 

3 0 the replacement of segments, support plates and sensors 
for repair purposes . 

The support plates can be arched or level, which is 
preferable in order to save manufacturing costs. If there 
35 is a requirement to keep the distance between the sensors 
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and the internal pipe wall constant, this can be 
satisfied by suitably adjusting the assembled height of 
the sensors . 

5 Preferably, the undersides of the runners are also level 
in shape and beveled such that they are adapted to the 
orientation in radial direction relative to the sensor- 
supporting element of the support plates, which are to be 
attached, 

10 

A segment according to the invention can be provided 
fully or essentially in the form of a single part. It is 
preferable for the single part to comprise especially one 
or several of the following components: runners, elastic 
15 connecting elements, interim segments, conical- tapering 
segment section, transverse fin parts. Providing these 
components in the form of a single part simplifies the 
manufacture . 

20 It is preferable for the segment or parts thereof, 

especially a part comprising multiple components, to 
consist of an elastic plastic material, which, on the one 
hand, is sufficiently elastic to allow for flexibility, 
especially of the connecting elements of the interim 

25 segments, and, on the other hand, is sufficiently 

resistant and stabl'e for the segments, especially the 
runners, to fulfill their task of guiding the sensors. In 
practical application, elastic plastic materials with a 
Shore A hardness of 65 to 95 have proven advantageous. 

30 For example polyurethane is a suitable material. 

Multiple segments according to the invention can form a 
sensor- supporting element in the form of a cylindrical 
hollow body of a scraper-type device. It is preferable 
35 for the sensor-supporting element to be assembled from 
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individual segments, but it can also be provided in the 
form of a single part. U-shaped spring plates can be 
attached between neighboring segments of such a sensor- 
supporting element in order to pre-tension the sensor- 
5 supporting element such that the runners of the segments 
are pressed against the internal pipe wall of the pipe, 
in which the sensor-supporting element is being moved. It 
is preferable for these U-shaped spring plates to be 
attached to the support plates, which in turn are 
10 attached to the underside of the runners . A scraper-type 
device comprising at least one sensor- supporting element 
according to the invention can be moved through pipelines 
in order to perform measurements and non-destructive 
material testing. 

15 

In the following, exemplary embodiments of known sensor- 
supporting elements are illustrated on the basis of two 
figures . The exemplary embodiments shown in the 
subsequent figures illustrate the invention. In the 
20 figures: 



Fig. 1 shows a schematic side view of a known sensor- 
supporting element with twisted runners. 

Fig. 2 shows a schematic side view of another known 
25 sensor- supporting element with two segment 

rings formed by strip segments. 

Fig. 3 shows a side view of a section of a scraper- 
type device with a first sensor-supporting 
element according to the invention, and another 
30 scraper- type device element. 

Fig. 4 shows a perspective view of a segment according 
to the invention with two pairs of runners of 
Fig. 3, 

Fig. 5 shows a side view of the segment of Fig. 4, 
35 Fig. 6 shows a top view onto the segment of Fig. 4, 
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Fig. 7 shows a schematic top view onto a pair of 

runners of a segment according to Fig. 4 with 
indication of the motion tracks of the sensors. 

Fig. 8 shows a perspective view of a modified segment 
5 according to Fig. 4 with two pairs of runners 

with abrasion-resistant shoes. 

Fig. 9 shows a side view of a sensor-supporting 
element according to Fig. 3 with segments 
according to Fig. 4, 
10 Fig. 10 shows a section along the line, A-A* , of Fig. 

9, 

Fig. 11 shows a section along the line, B-B', of Fig. 
9, 

Fig. 12 shows a section along the line, C-C, of Fig. 
15 9, 

Fig. 13 shows the front side of the sensor-supporting 

element according to Fig. 9 with flange. 
Fig. 14 shows the front side of the sensor-supporting 
element of Fig. 9 without flange, 
20 Fig. 15 shows a side view of a second sensor-supporting 

element with segments with four pairs of 
runners , 

Fig. 16 shows a detailed view of a section along the 

line, A-A' , of Fig, 15, 
25 Fig. 17 shows a perspective view of a segment with four 

pairs of runners of Fig. 15, 
Fig. 18 shows a side view of the segment of Fig. 17, 
Fig. 19 shows a top view of the segment of Fig. 17, 
Fig. 2 0 shows a schematic top view onto four pairs of 
30 runners of a segment with indication of the 

motion tracks of the sensors. 
Fig. 21 shows a perspective view of a third embodiment 

of a segment according to the invention with 

three pairs of runners. 
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Fig. 22 shows a perspective view of three assembled 

segments according to Fig. 21, 
Fig. 23 shows a perspective view of a sensor-supporting 

element assembled from segments according to 
5 Fig. 21, 

Fig. 24 shows a side view of a sensor-supporting 

element according to Fig. 23, 
Fig. 25 shows a section of Fig. 24, 
Fig. 26 shows another section of Fig. 24, and 
10 Fig. 27 shows a schematic top view onto a pair of 

runners of a segment according to Fig. 21 with 

indication of the motion tracks of the sensors . 



Figure 1 shows schematically a known sensor-supporting 
15 element 1 assembled from strip segments 2 which are 

provided in the form of runners which are twisted around 
the longitudinal axis of the sensor-supporting element 1 
and extend at an acute angle to the middle axis 3 of the 
sensor-supporting element 1. Bores 4 for receiving 
20 sensors are provided in the strip segments 2 . At its 

front side, the sensor-supporting element 1 comprises a 
conical-tapering strip section 5. The strip segments 2 
are screwed to each other by means of a flange 6. In 
central position on the flange 6, a coupling part 7 is 
2 5 provided which serves for connection to other scraper- 
type device elements and preferably is provided in the 
form of a cardan joint. 

During the movement of such a sensor-supporting element 1 
30 through a pipeline, restoring forces act on the twisted 

strip segments 2 in the direction of a parallel alignment 
relative to the middle axis. Moreover, the sensor- 
supporting element 1 has a fixed length as a result of 
its design. This results in poor arc -traversing 
35 properties when traversing arcs with small pipe 
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diameters. In practical application, the radii of 
curvature to be traversed by a scraper-type device are up 
to 1.5-fold the pipeline diameter. Consequently, the 
application of the known scraper-type device with pre- 
5 determined overall length is limited to larger pipeline 
diameters . 

Figure 2 shows schematically another known sensor- 
supporting element 1, which comprises two sequentially 

10 arranged segment rings 8, which are assembled from strip 
segments 2, which are aligned parallel to the direction 
of motion and connected to each other by means of a rigid 
axis 9 . Bores 4 for receiving sensors are provided in the 
strip segments 2 . The strip segments 2 are connected at 

15 the conical-tapering strip sections 5 by means of a 
flange 6. Axis 9 bears cuffs 10 for guidance and a 
coupling part 7 for connecting to other scraper-type 
device elements at its ends and at its front side, 
respectively . 

20 

Figure 3 shows in a longitudinal section of a pipeline 13 
a side view of a first embodiment of a sensor- supporting 
element 11 according to the invention and another 
scraper-type device element 12 which is connected by 

25 means of a coupling part 7 with a cardan-type joint. The 
sensor-supporting element 11 is assembled from segments 
15, which each comprise two sequentially arranged 
parallel pairs of runners 16 . The scraper-type device 
element 12 can support for example measuring value 

30 recording devices or a power supply unit, and is fitted 
with two cuffs 10 touching the internal pipe wall. 

Complementing Fig. 3, Figure 4 shows a perspective view 
of a segment 15 according to the invention with two 
35 sequentially arranged pairs of runners 16a, 16b, which 
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are connected by two converging elastic interim segments 
17 . At the front side in the direction of motion of the 
scraper- type device, the segment 15 is provided in the 
form of a truncated cone envelope as conical segment 
5 section 18. At its front side, conical-tapering segment 
section 18 is angled suitably to allow a flange to be 
connected. 

A support plate 20 fitted with sensors 21 is attached 
10 between the runners 19 of the first (in the direction of 
motion of the scraper-type device) pair of runners 16a. 
The sensors 21 are attached to the support plate 20 such 
that the sensor connectors 22 (e.g. pins or plug 
connectors) protrude from the underside of the support 
15 plate 20. The sensors 21 can be aligned orthogonal or 
skewed relative to the internal pipe wall depending on 
the application purpose and measured value. 

The runners 19 preferably have a trapezoidal cross- 
20 section and comprise bores 24 which are accessible via 

orifices 23 and serve to receive screws which are used to 
attach the support plates 20 to the runners 19. 

U-shaped spring plates 25 are attached to the lateral 
25 surfaces of the support plates 20 by means of screws 26. 
One support plate 20 is screwed to each runner 19 of the 
second pair of runners 16b, and said support plate 20 in 
turn is screwed to the runners 19 of neighboring pairs of 
runners 16 of neighboring segments 15 during the assembly 
30 of such segments 15 to form a sensor- supporting element 
11. 

Figure 5 and Figure 6 show a side view of and a top view 
onto the segment 15 of Figure 4, respectively. The 
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segment 15 is essentially axially symmetrical to middle 
axis 27. 

Figure 7 illustrates in the form of a schematic developed 
5 view the tracks of motion 28 of the sensors 21, which are 
fitted on the support plates 20 between the pairs of 
runners 16 and between the neighboring runners 19 of 
neighboring pairs of runners 16. The tracks of motion 28 
of all sensors 21 are equidistant parallel straight lines 
10 which ensures that the effective scanning areas of 

sensors 21 completely cover the internal pipe wall. The 
sensors 21 with neighboring tracks of motion 28 are 
usually arranged on one support plate 20. 

15 Figure 8 shows a perspective view of a segment 15 

according to the invention with two pairs of runners 16. 
Two abrasion-resistant shoes 29, which end flush with the 
surface of the runners 19, are incorporated into each 
rxHiner 19. The figure indicates how the abrasion- 

20 resistant shoes 29 are surrounded by casted material. In 
addition, the figure shows the recesses 3 0 in the runners 
19, which provide clearance for sensors 21 emitting sound 
sideways. 

25 Figure 9 shows a side view of the sens or -supporting 

element 11 according to the invention in a longitudinal 
section of a pipeline 13 . The sensor-supporting element 
11 is assembled from segments 15, which each comprise 
sequentially arranged pairs of runners 16 with parallel 

30 runners 19 . The pairs of runners 16 are connected by 
means of elastic diverging interim segments 17. The 
conical-tapering segment sections 18 of segments 15 form 
a truncated cone. They are kept together by means of a 
flange 6, which is attached at the front side by means of 

35 flange nuts. The middle of the flange 6 comprises a 
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coupling part 7 which can be used to affix the sensor- 
supporting element 11 to another scraper-type device 
element . 

5 Figure 10 shows a section along the line, A-A' , of the 
sensor-supporting element 11 according to the invention 
shown in Fig. 9. Similar to other figures, the pipeline 
13, whose internal wall corresponds to the cylindrical 
envelope surface of the sensor-supporting element 11, is 

10 shown only in one half of the figure for purposes of 
clarity. The support' plates 20, which are attached 
between the pairs of runners 16 and are fitted with 
sensors 21, are attached between one runner 19 of a pair 
of runners 16 and the neighboring runner 19 of a 

15 neighboring pair of runners 16 . Between the support 

plates 20, U-shaped spring plates 25 are attached with 
screws to the lateral surfaces of the support plates . The 
spring plates 25 effect pretensioning of the sensor- 
supporting element 11 such that the runners 19 firmly 

20 touch the internal pipe wall of the pipeline 13 . 

Figure 11 shows a section along the line, B-B' , and 
Figure 12 shows a section along the line, C-C, of the 
sensor- supporting element 11 according to the invention 
25 shown in Fig. 9. 

Figure 13 shows the front side of a sensor-supporting 
element 11. The conical-tapering segment sections 18 of 
the segments 15 are kept together by a circular flange 6 
30 which is attached by means of screws 31. The circular 

flange 6 comprises orifices 32 through which cables can 
be passed. A coupling part 7 is attached in the middle of 
the circular flange 6 - 
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Figure 14 shows the front side of a sensor- supporting 
element 11 without showing the flange 6, which is 
attached to the conical-tapering segment sections 18, and 
without showing one segment 15. The conical-tapering 
5 segment sections 18 are arranged in rows forming a ring 
and form a ring-shaped level flange-receiving surface 33 
at their front side. Thread bores 34 for the flange 
screws 31 are provided in the flange-receiving surface 
33 . 

10 

Figure 15 shows the lateral view of a second sensor- 
supporting element 11 in a longitudinal section of a 
pipeline 13, such as is preferably used for crack 
testing. The sensor-supporting element 11 is assembled 
15 from segments 15 with four pairs of runners 16a, 16b, 
16c, 16d each, which are connected by means of 
converging, parallel, and diverging elastic interim 
elements 17 . 

20 Figure 16 shows a detail of a section along the line, A- 
A' , of Fig. 15. Sensors 21 are attached to the support 
plates 20, which are connected to U-shaped spring plates 
25, such that the sensor connectors 22 protrude on the 
underside of the support plate 20. 

25 

Figure 17 shows a perspective view of a segment 15 
according to the invention of Fig. 15 with four 
sequentially arranged parallel pairs of runners 16a, 16b, 
16c, 16d, whereby support plates 20 for sensors 21 are 

30 attached between the first pair of runners 16a and 

between the fourth pair of runners 16d. One support plate 
20 each is attached to each runner 19 of the second and 
the third pair of runners 16b, 16c and can be connected 
to a runner of the neighboring segment. The first and the 

35 second pair of runners 16a, 16b are connected by means of 
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converging interim elements 17, the second and the third 
pair of runners 16b, 16c are connected by means of 
parallel interim elements 17, and the third and the 
fourth pair of runners 16c, 16d are connected by means of 
5 diverging interim elements 17, whereby all said interim 
elements 17 engage the runners 19 at an angle. 

Figure 18 and Figure 19 show a side view of and a top 
view onto the segment 15 of Figure 17, respectively. The 

10 third and the fourth pair of runners 16c, 16d are 

arranged laterally offset from the middle axis 27 of the 
first and the second pair of runners 16a, 16b, such that 
the adjacent effective scanning areas of the sensors 21 
of different support plates 20 complement each other. 

15 This also provides for high measuring accuracy as is 
required for pipeline crack testing. 

Figure 20 illustrates the tracks of motion 28 of the 
sensors 21 in the form of a schematic developed view 

20 complementing Figure 15. The number and arrangement of 

the sensors 21 and the offset of the support plates 20 in 
the direction of the circumference provide for two 
sensors 21 of different support plates 20 each to have 
the same track of motion 28. The effective scanning area 

25 of the sensors 21 on the same track of motion 28 thus 

overlap, for example in order to achieve higher measuring 
accuracy. However, the sensors 21 can also emit sound in 
different directions, e.g. left versus right, for excunple 
for crack testing. 

30 

Figure 21 shows another advantageous embodiment of a 
segment 15 according to the invention, which is provided 
to have special stability with regard to strong pulling 
forces. It comprises three sequentially arranged pairs of 
35 runners 16a, 16b, 16c with two parallel runners 19 each. 
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The segment 15 is provided to be conical -tapering at its 
front side. 

Unlike the embodiments of Figs. 8 and 17, the interim 
5 elements 17 between sequentially arranged runners 19 are 
oriented in the direction of motion of the scraper-type 
device and consequently no transverse forces act on these 
interim elements 17. Moreover, in this embodiment 
additional connecting elements 35 extending in 

10 longitudinal direction are provided which are connected 
between runners 19 and support plates 2 0 (see Fig. 22) 
such as to carry weight. The one interim element 17 
between the first pair of runners 16a and the second pair 
of runners 16b extends straight between the sequentially 

15 arranged runners 19 of the pairs of runners 16a, 16b. The 
other interim element 17 between the first pair of 
runners 16a and the second pair of runners 16b is 
connected by means of a transverse fin part 36a, at which 
the interim element 17 is attached by means of a sleeve 

20 37, to a parallel, laterally offset runner 19 of the 
second pair of runners 16b. 

This laterally offset runner 19 of the second pair of 
runners 16b comprises in the direction of the conical- 

25 tapering segment section 18 a connecting element 35, 

which is provided with a sleeve 37, to which a support 
plate 20, which is part of the first pair of runners 16a, 
can be attached. In addition, this runner 19 is connected 
to a runner 19 of the third pair of runners 16c in a 

30 straight connection by means of an interim element 17 . 
The other runner 17 of the second pair of runners 16b 
comprises at its front side a transverse fin part 3 6b, 
which is suitable to receive a sleeve 37 of an interim 
element 17 and a transverse fin part 3 6a of a neighboring 

35 segment 15. It is connected in a straight connection by 
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means of an interim element 17 to a transverse fin 36, 
which is attached between and at the front side of the 
runners 19 of the third pair of runners 16c. 

5 The function of corresponding assembled transverse fin 
parts 3 6a, 36b corresponds to the function of a 
transverse fin 36. The riinner 19 of the third pair of 
runners 16c, which is not connected in a straight 
connection to a runner 19 of the second pair of runners 
10 16b, comprises at its front side a connecting element 35, 
which is provided with a sleeve 37, to which a support 
plate 20 can be attached. 

If one support plate 20 each is connected to the first 
15 pair of runners 16a and the third pair of runners 16c, . 
then, when the sensor-supporting element is pulled 
through a pipeline, there is a straight flux of force 
from the one runner 19 of the first pair of runners 16a 
to the transverse fin 3 6 of the third pair of runners 
20 16c, and another straight fliix of force from the support 
plate 20 between the first pair of runners 16a via the 
connecting element 35, which is attached to the support 
plate 2 0 by means of a sleeve 3 7 and which connects the 
support plate 20 to the runner 19 of the second pair of 
25 runners 16b, to the one runner 19 of the third pair of 
runners 16c. The same applies to the support plate 20, 
which is attached to the second pair of runners 16b and 
provides for the connection to a neighboring segment . 

30 By these means, the segment 15 and the sensor- supporting 
element assembled from such segments attain very high 
stability and sensor steering stability even in the 
presence of strong pulling forces. 
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Figure 22 shows in a section of a sensor- supporting 
element three assembled segments 15 according to Fig. 21, 
in which a support plate 20 each is attached between the 
first pair of runners 16a and the third pair of runners 
5 16c. Moreover, another support plate 20 is attached 

between each runner 19 of the second pair of runners 16b 
of a segment 15 and the neighboring runner 19 of the 
second pair of riinners 16b of the neighboring segment. 15. 
The compact and highly stable design is evident from this 

10 figure, which still allows the implementation of a 

multitude of sensors 21, including those with overlapping 
tracks of motion, especially on different support plates 
20. The U-shaped spring plates between neighboring 
runners 19 are not shown in the figure for purposes of 

15 clarity. 

Figure 23 shows a sensor-supporting element 11 assembled 
from segments 15 according to Figure 21. The support 
plates 20 are not shown in this figure for purposes of 
20 clarity. In addition, one segment 15 is indicated by 

hatching to clarify the structure and modular assembly 
from identical secfments 15 according to Fig. 21. 

Figures 24 to 27 are further representations of the 
25 sensor-supporting element 11 according to Fig. 23. Figure 
24 corresponds to Figure 9, and Figures 25 and 26 
correspond to Figures 10 to 12, with the U-shaped spring 
plates not being shown, and Figure 27 corresponds to 
Figure 20. 
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List of Reference Numbers 



I Known sensor- supporting element 
10 2 Strip segment 

3 Middle axis of the sensor-supporting element 

4 Bore for sensor 

5 Conical-tapering strip section 

6 Flange 

15 7 Coupling part 

8 Segment ring 

9 Rigid axis 

10 Cuff 

II Sensor-supporting element according to the invention 
20 12 Scraper- type device element 

13 Pipeline 

15 Segment according to the invention 

16 Parallel pair of runners 
16a First pair of runners 

25 16b Second pair of runners 
16c Third pair of runners 
16d Fourth pair of runners 

17 Elastic interim element 

18 Conical-tapering segment section 
30 19 Runner 

20 Support plate 

21 Sensor 

22 Sensor connector 

23 Orifice in a runner 

35 24 Thread bore in a support plate 
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25 U-shaped spring plate 

26 Attachment screw of a U-shaped spring plate 

27 Middle axis of a pair of rimners 

2 8 Track of motion of a sensor 
5 29 Abrasion-resistant shoe 

3 0 Recess 

31 Flange screw 

32 Orifice 

33 Flange receiving surface 

10 34 Thread bore for flange screw 

3 5 Connecting element 

3 6 Transverse fin 

36a First transverse fin part 

3 6b Second transverse fin part 
15 37 Sleeve 



